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"AN Am-BAG" 



.0 THE PRESENT .NVENTION relates .o a„ air-bag. and ™« particularly 
relates to an air-bag in the form of a so-called inflatable curtain. 

It has been proposed to provide an air-bag in the fo™ of a so-called 
"mflatable curtain- which is inidally counted u, .he roof of a vehicle and 
whrch. when inflated, extends adjacent fte side windows of a motor vehicle. 

Such inflatable curtains have to be inflated within a vety short period of 
tune, and consequently the inflator or gas generator diat is associated wift such 
an mflatable curtain is adapted to generate a substandal volume of gas in a vety 
20 short period of ti„,e. The gas entering the air-bag. on deployment dtereof thus 
has very aggressive flow. 

In order to nxinimise the risk of damage occuiring to the fabric of die air- 
bag. u has been proposed to prov.de an air-bag of this type with an inner filling 
-5 sleeve. An air-bag of this type is disclosed in GB-2357467A. 

The inner sleeve is coaxial with the main gas flow duct, and .t ,s of 
coi.se. unponant that gas is introduced to the air-bag through the uuier sleeve 
If, for example, a gas generator is connected to the inflatable curtain in such a 
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way that gas is injected into the space between the inner sleeve and the 
ordinaiy gas flow duct, the ordinaiy gas flow duct wiU ahnost certainly be 
damaged by the aggressive flow of gas from the gas generator or inflator. 

The present invention seeks to provide an improved air-bag in which the 
risk of mis-comiecting the gas generator to the air-bag is minimised or obviated. 

According to this invention there is provided an air-bag, the air-bag 
having a primary gas flow duct to lead from a gas generator to one or more 
zones within the au-bag to be inflated, and a separate inner gas flow duct 
mounted within the outer gas flow duct, the inner gas flow duct, and the outer 
gas flow duct, in the region to be comiected to a gas generator, having areas 
thereof secured together. 

In one embodiment two areas of the inner gas flow duct are secured to 
two respective areas of the outer gas flow duct. 

Conveniently the outer gas flow duct is fonned from two superimposed 
layers of fabric, and the imier gas flow duct is formed from two superimposed 
layers of fabric, the upper layer of fabric fonning the outer gas flow duct being 
secured to an area of the upper layer of fabric forming the inner gas flow duct 
and the lower layer of fabric of the outer gas flow duct bemg secured to an area 
of the lower layer of fabric of the inner gas flow duct. 

Advantageously the said two areas are ofiF-set and not superimposed. 

In another embodiment the imier gas flow duct is provided with 
projecting ears which extend beyond the end of the outer gas flow duct, and 
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which are folded back about a fold-line to lie adjacent the end of the outer gas 
flow duct, the ears being secured to the fabric forming the outer gas flow duct. 

In one version of this embodiment each ear has a dimension which is no 
greater than the diameter, when flat, of the inner gas flow duct, each ear being 
folded back to lie adjacent a respective layer of fabric forming the outer gas 
flow duct, each ear being secured to the layer of fabric that it lies adjacent. 

In a further version of this embodiment each ear has a dimension greater 
than the diameter of the inner gas flow duct when flat, the ears being folded 
back to He adjacent the exterior of the outer gas flow duct, with parts of the 
ears not lying over the inner gas flow duct, the parts of the ears not lying over 
the inner gas flow duct being secured together, and being secured to the fabric 
forming the outer gas flow duct. 

Preferably at least one said fold-line of a projecting ear is provided with 
a slot and the air-bag is provided with a tab located to pass through the slot. 
The tab on die air-bag may pass through the slot and prevent the inner gas flow 
duct from being over-inserted into the air-bag. 

Preferably at least one ear is provided with an aperture, and the outer gas 
flow duct and the inner gas flow duct are also provided with apertures so that 
the apertures in the or each ear is aligned with co-operating apertures in the 
outer gas flow duct and die inner gas flow duct. Conveniently each ear is 
provided widi an aperture, and the outer and inner gas flow ducts are each 
provided with two apertures. 



Conveniendy the inner gas flow duct is provided widi at least 
further aperture at a point spaced from die projecting ears. 



> 
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Advantageously the said areas are on axially extending tabs which 
project axially beyond the ends of the inner and outer gas flow ducts. 

5 In order that the invention may be more readily understood, and so that 

further features thereof may be appreciated, the invention wiU now be 
described, by way of example, with reference to the accompanying drawings in 
which: 

10 FIGURE 1 is a diagrammatic view of one example of an inflatable 

curtain, 

FIGURE 2 is a diagrammatic view of part of an inflatable curtain in 
accordance with the invention, 

15 

FIGURE 3 is a sectional view taken on the line HI-HI of Figure 2. 

FIGURE 4 is a part-sectional side view of part of an alternative 
embodiment of the invention, 

20 

FIGURE 5 is a perspective view of the arrangement shown in Figure 4, 

FIGURE 6 is a view corresponding to Figure 4 showing the embodiment 
in a final condition, 

25 

FIGURE 7 is a perspective view corresponding to Figure 6, 



FIGURE 8 is a perspective view of part of a further embodiment of the 
invention. 
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FIGURE 9 is a diagrammatic view of the embodiment of Figm-e 8 when 
in an alternate condition, 

FIGURE 10 is a perspective view of the embodiment as shown in 
Figure 9, 

FIGURE 1 1 is a view showing an inner gas duct on a further modified 
embodiment of the invention, 

FIGURE 12 is a view showing die inner gas duct of Figure 1 1 mounted 
in an air-bag, and 



FIGURE 13 is a perspective view of part of yet anoAer embodiment of 
the invention. 



Referring initially to Figure I of the. accompanying drawings, an air- 
bag 1 in the form of an inflatable curtain is formed from two superimposed 
regions of fabric. An inflatable part of the inflatable curtain is defined by a 
peripheral seam 2 which surrounds and defines two primary inflatable zones 3, 
4. Each of these inflatable zones is divided into a series of cells by further 
seams 5. 6. Parts of the two layers of fabric are secured together, or even 
woven together if a one-piece weaving technique is utilised, to provide 
uninflatable regions 7, 8. 

The upper edge 9 of the inflatable element is provided widi a plurality of 
fixing lugs 10 by means of which the inflatable curtain may be mounted in 
position vkdthin the roof of a vehicle. 
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A primary or main gas flow duct 1 1 is defined by the above-mentioned 
seams, and inserted within the primary gas flow duct is an inner gas flow duct 
in die form of an inner sleeve 12. The inner gas flow duct 12 may be provided 
with a region having a plurality of small openings or a porous region 13 
5 adapted to communicate widi the chamber 3, and is shown having an open end 
14 communicating with the chamber 4. 

A gas generator 15 is provided which is connected to an extending 
region 16 of the inflatable curtain which contains an end part of the main gas 
10 flow duct 1 1, and an end part of die inner gas flow duct 12. 

Referring to Figures 2 and 3 of the accompanying drawings the 
extending region 16 of an inflatable curtain in accordance with the invention is 
illustrated. The precise design of the rest of the inflatable curtain is not of 
15 relevance to the present invention but may be as shown in Figure 1. The 
protruding portion 16 constitutes the end of the main gas flow duct 11 and, 
contained within the main gas flow duct 1 1 is die tenninal part of die inner gas 
flow duct 12. The outer gas flow duct 1 1 is shown as being formed from a 
single layer of fabric folded at its lower edge, to have two superimposed 
20 regions which are interconnected by a seam 20 at die upper edge. The inner 
gas flow duct 12 is of the same configuration having an upper seam 21. In an 
alternative embodiment the inner gas flow duct could be made from a seamless 
extrusion, or a seamless woven sleeve. 



25 



rt can be seen that die inner gas flow duct 12 is snugly received widiin 
die outer gas flow duct 11. The fabric forming die inner gas flow duct 12 is 
secured, such as by stitching, to die fabric forming die outer gas flow duct 20, 
in the region of die open end of die outer gas flow duct 12. In die described 
embodiment, the stitching is present in two discrete areas 22, 23. The first area 
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22 is provided at the front of the extending region 16, as shown in Figiire 2. and 
thus the front layer of fabric of the outer gas flow duct 1 1 and the front layer of 
fabric of the inner gas flow duct 12, are secured together towards the lower part 
of the extending region 16. The second area 23 is effected between the rear 
5 layers of fabric, and thus in the area 23 the rear layer of fabric of the outer gas 
flow duct 1 1 is secured to the rear layer of fabric of die inner gas flow duct 12 
in the upper part of the extending region 16. The areas 22 and 23 are offset and 
not superimposed. 

10 Because the fabric of the inner gas flow duct is secured to the fabric of 

the outer gas flow duct, at the end of die outer gas flow duct, where die outer 
gas flow duct is to be connected to die gas generator diere is only a very 
minimal risk diat an injector associated with a gas generator wiU be inserted in 
the inter-space between die inner gas flow duct and the outer gas flow duct. 

15 The only space available to receive the injector will be interior of die inner gas 
flow duct 12. 

Turning now to Figures 4 to 7, in a second embodiment of die invention 
die inner gas flow duct 12 initially extends beyond die end of die outer gas 

20 flow duct 1 1, and die inner gas flow duct 12 terminates widi two ears 30, 3 1, 
each of die ears having an overall height greater dian die height of die inner gas 
flow duct 12. The ears 30, 3 1 may be folded back, as shown in Figure 7, to lie 
adjacent die e.xterior of die outer gas duct 12, and two lines of stitching 33. 34 
may be provided aligned widi die upper edge and the lower edge of each of die 

25 co-aligned ears. The stitching will pass du-ough die aligned ears 30, 31, and 
also dirough die peripheral part of die extending region 16 forming die outer 
gas flow duct 1 1. Because die ears 30, 31 each have a height greater dian die 
height of die inner gas flow duct 12 die stitching, being adjacent die free edges 
of tiie ears, will not actually penefa-ate die inner gas flow duct 12. 
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Because the ears 30. 3 1 are secured to the outer part of the extending 
region 16 which constitutes the end of the outer flow duct 11, the risk of any 
injector associated with a gas generator being inserted into a space between the 
inner flow duct 12 and the outer flow duct 11, is minimised or obviated. 

Figures 8 to 10 illustrate a third embodiment of the invention which is 
generally similar to that of Figures 4 to 7, save that the ears are of lesser height. 
Thus, in the embodiment as shown in Figure 8, the part of the inner gas flow 
duct 12 projecting from the outer gas flow duct 11, is in the form of two 
ears 40, 41, with each ear being of die size equal to the diameter, when flat, of 
the inner gas flow duct. As in the embodiment described above, the ears 40, 41 
initially project beyond the end of the outer gas flow duct 1 1 and, as shown in 
Figures 9 and 10, are subsequently folded back to lie adjacent the opposed 
sides of the extending region 16, thus lying adjacent the outer sides of the outer 
gas flow duct 11. Each ear is individually secured, by a separate line of 
stitching (or by some other appropriate means) to the layer of fabric forming 
the end part of the outer gas flow duct with which the ear is in contact. Thus, 
as can be seen in Figure 10, die ear 40 has been folded back to lie adjacent the 
front surface (as shown in Figure 10) of die outer gas flow duct 11, and has 
been secured to the front layer of fabric forming the outer gas flow duct 1 1 by 
stitching 42. Similarly, the ear 41 has been folded back to lie adjacent the rear- 
most layer of fabric of the outer gas flow duct II, and has been secured to diat 
rear-most layer of fabric by stitching which is not visible in Figure 10. 

Thus, again, the fabric of the inner gas flow duct has been secured to the 
fabric of the outer gas flow duct, at the end of the outer gas flow duct 
minimising the risk of any injector being inappropriately positioned or located. 
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Figures 1 1 and 12 illustrate another embodiment of the invention which 
is, in certain respects, similar to that of Figures 4 to 7. 

In the embodiment of Figure 1 1 an inner gas flow duct 50 is provided, 
5 the inner gas flow duct being dimensioned to extend beyond the end of the gas 
flow duct and terminating in two ears, only one of which, 51, is visible in 
Figure II. The ears each have a height greater than die height of the inner gas 
flow duct 50. Each ear may be folded back, about a fold-line, only one of 
which, 52, is Ulustrated, to lie adjacent die exterior of die outer gas flow duct, 
10 as will be described later. 



15 



Provided in the central part of the fold-line 52 is a slot 53. The purpose 
of the slot will be described hereinafter. 

Fonned in the central part of the ear 51 is a square aperture 54. A 
similar aperture 55 is provided in the wall of the inner gas flow duct 50. The 
apertures 54 and 55 are equi-spaced on either side of die fold-line 52. 



m 



It is to be understood diat each of die two ears is provided with a slot 
20 die fold-line securing die ear to die rest of die inner gas flow duct 50. and each 
ear is provided widi an aperture dierein, and die side-wall of die gas flow duct 
is provided widi two apertures, one to co-operate widi each 



ear. 



At least one fimher apermre 56 is provided in die gas flow duct at a 
25 position spaced axially from the ears. 

The inner gas flow duct 50 is to be used widi an inflatable element 60, 
part of which defmes a main or outer gas flow duct 6 1, as shown in Figure 12. 
The terminal part of the main or outer gas flow duct 61 is provided widi 
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apertures 62, and also the end of the gas flow duct is provided with two 
protruding tabs 63, each tab having an enlarged head portion 64 connected to 
die rest of the air-bag by means of a relatively narrow neck 65. 



10 



The inner gas flow duct 50 is inserted into the main gas flow duct 61. 
As the inner gas flow duct 50 is inserted into position, the tabs 63 provided on 
the end part of the outer gas flow duct 61 are passed through the slots 53 
formed in the fold-lines 52 between the ears 51 and the main part of the inner 
gas flow duct 50. The ears, such as die ear 51, are then folded-back to lie 
adjacent the exterior of the outer or main gas flow duct 61. Because die tabs 63 
pass dirough the slots 53, the inner gas flow duct is not over-inserted into the 
outer or main gas flow duct 61. 



The ears, such as the ear 51, are folded-back, such as by folding about 
15 the fold-liiie 52, so that the ears lie adjacent the exterior of the outer or main 
gas flow duct 61. Two lines of stitching 66, 67 are provided aligned with the 
upper edge and lower edge of each of the co-aligned ears. The stitching will 
pass through the co-ah"gned ears and also du-ough die peripheral part of die 
outer or main gas flow duct 61. Because die ears have a height greater than die 
height of die inner gas flow duct 50, and because the stitching is adjacent die 
free edges of die ears, die stitching will not actually peneti-ate die inner gas 
flow duct 50. 



20 



25 



It is to be appreciated that when die ears are folded-back, die apertures 
diat have been described above are co-aligned. Thus, in die case of ear 51, die 
aperture 54 provided in die ear is co-aligned widi die aperture 62 formed in die 
side-wall of die outer or main gas flow duct 61. and is also co-aligned with die 
aperture 55 provided in die inner gas flow duct. It is dius possible to insert a 
hook through die co-aligned apertures during die assembly procedure, die hook 
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may be engaged with the fiirther aperture 56 (or if two such further apertures 
are provided, widi both of the apertures) in order to ensure that the inner gas 
flow duct 50 is appropriately positioned. This may be desirable during the 
assembly procedure and/or during a subsequent folding procedure. The aligned 
5 apertures could also be used for checking that the inner gas flow duct has been 
correctly inserted in position, for example to permit die insertion of an 
endoscope, or similar device, into die air-bag. It is to be appreciated that the 
co-aligned apertures aie covered by the gas generator or the gas generator 
housing when the gas generator has been mounted in position. Thus, during 
10 inflation of die air-bag, no leakage will occur dirough die co-aligned apertures. 

Figure 13 illustrates a further embodiment of die invention. In diis 
embodiment of die invention, an inner gas flow duct 70 is provided. At die end 
of die inner gas flow duct diere are two axially extending tabs 71, 72, which 
15 each extend axially beyond die end of the inner gas flow duct 70. The tabs are 
of identical size and shape and are on opposed sides of die inner gas flow 
duct 70. 



As in the case of die embodiments described above, die inner gas flow 
duct 70 is to be inserted into a main or outer gas flow duct 80 which forms part 
of an air-bag which may be in die form of an inflatable curtain. The outer gas 
flow duct 80 is provided at its end widi two axially extending identical tabs 81, 
82. The tabs 81, 82 are located on opposed sides of die main or outer gas flow 
duct 80. 

When die mner gas flow duct 70 is positioned widiin die main or outer 
gas flow duct 80. die tabs 71, 72 on opposite sides of die inner gas flow duct 70 
are co-aligned widi die adjacent tabs 81, 82 of die main or outer gas flow 
duct 80. A first line of stitching 83 interconnects die tabs 71 and 81, and a 
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second line of stitching 84 interconnects the tabs 72. 82. The interconnected 
tabs may be folded outwardly as the gas generator is connected to the air-bag. 
The presence of the tabs facilitates the stitching process. 

In the present Specification "comprises" means "includes or consists of 
and "comprising" means "including or consisting of. 



wo 03/018372 

PCT/SE02/01426 



13 

CLAIMS: 
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I - An air-bag, the air-bag having a primary gas flow duct to lead from a gas 
generator to one or more zones within the air-bag to be inflated, and a separate 
inner gas flow duct mounted within the outer gas flow duct, the inner gas flow 
duct, and the outer gas flovy duct, in the region to be connected to a gas 
generator, having areas thereof secured together. 

2. An air-bag according to Claim 1 wherein two areas of the inner gas flow 
duct are secured to two respective areas of the outer gas flow duct. 

3. An air-bag according to Claim 2 wherein the outer gas flow duct is 
formed from two superimposed layers of fabric, and the inner gas flow duct is 
fonned from two superimposed layers of fabric, die upper layer of fabric 
forming the outer gas flow duct being secured to an area of the upper layer of 
fabric forming the inner gas flow duct, and the lower layer of fabric of the outer 
gas flow duct being secured to an area of the lower layer of fabric of the inner 

20 gas flow duct. 

4. An air-bag according to Claim 3 wherein the said two areas are off-set 
and not superimposed. 

25 5. An air-bag according to any one of Claims 1 or 2 wherein the inner gas 
flow duct is provided with projecting ears which extend beyond the end of the 
outer gas flow duct, and which are folded back about a fold-line to lie adjacent 
the end of the outer gas flow duct, the ears being secured to the fabric forming 
the outer gas flow duct. 
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6. An air-bag according to Claim 5 wherein each ear has a dimension 
which is no greater than the diameter, when flat, of the inner gas flow duct, 
each ear being folded back to lie adjacent a respective layer of fabric forming 
the outer gas flow duct, each ear being secured to the layer of fabric that it lies 
adjacent. 

7. An air-bag according to Claim 5 wherein each ear has a dimension 
greater than the diameter of the inner gas flow duct when flat, the ears being 
folded back to lie adjacent the exterior of the outer gas flow duct, with parts of 
the ears not lying over the inner gas flow duct, the parts of the ears not lying 
over the inner gas flow duct being secured together, and being secured to the 
fabric forming the outer gas flow duct. 



15 8. An air-bag according to any one of Claims 5 to 7 wherein at least one 
said fold-line of a projecting ear is provided with a slot and the air-bag is 
provided with a tab located to pass through the slot. 



10 
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An air-bag according to any one of Claims 5 to 8 wherein at least one 
ear is provided with an aperture, and the outer gas flow duct and the inner gas 
flow duct are also provided with apertures so that the apertures in the or each 
ear is aligned with co-operating apertures in the outer gas flow duct and the 
inner gais flow duct. 



25 10. An air-bag according to Claim 9 wherein the inner gas flow duct is 
provided with at least one fiirther aperture at a point spaced from the projecting 
ears. 
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11. An air-bag according to Claim 2 wherein the said areas are on axially 
extending tabs which project axially beyond the ends of the inner and outer gas 
flow ducts. 




PCT/SE02/01426 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



I ERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 02/01426 



A. CLASSIFICATION OF SUBJECT MATTER ' 

IPC7: B60R 21/26 

AccorduiB to tntcrn»Uon»i Patent Cl urir.otion (IPCl or to bod. nMional daa incdon «d IPC 

B. FIELDS SEARCH f-n ' 



MinSrauni documenuuion sevched (el«„ification .y.t«n followed by cl«»if,caUon symbol,) 

IPC7: B60R 



Dccumentauon searched other tha^ nU,un.un, documentaflon to the extent th« «,ch document, are included in the fields searched 

SE,DK,FI,NO classes as above 



aectronic data base consulted during the intern«iona! search (name of data base and. where 



practicable, search terms used) 



EPO-INTERNA L. WPI OATA , PA.i 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



! Calcgorj-' 
X 



Qeatioa of document, with indicatioa. where app ropriate, of the relevant passages 

GB 2314300 A (AUTOLIV DEVELOPMEKfT AB) 

24 December 1997 (24.12.97), figure 2. 
abstract 



°E 1°010211^A1 (TAKATA CORP.), 22 February 2001 



GB 2357467 A (AUTOLIV DEVELOPMENT AB). 
27 June 2001 (27.06.01) 



°^ ^52nu°f^ (^"^W OCCUPANT RESTRAINT SYSTEMS 
GMBH & CO. KG), 8 February 2001 (08.02.01) 



P Further documents are fated i n the continuation of Box C. [J See patent family anne:.. 



Relevant to claim No. 

1.2 



SpedaJ categories of died documents 

! 6tinr<^"^°" " ^ PUOHUe'* oa or »««r the int«m«tioiul 

S^S?^lfL*!!;'^'!i**' (^""'y '='"'^») or which is 

•O- document referring to an oral disclosure, use, cxWbiiion or other 
mean4 

Dale of the actual compleUon of the inteniational search 



November 2Q02 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 

Facsimile No. + 46 8 666 02 86 



Forni PCT/iSA/210 (second iheei) (July 1998) 



T' later document published after the intemaicaal Slina date or nnrmtv 

SJ?*^^^ "i^,^* application b« citSdto^SiSS ' 
the pnnaple or theory underlying fte invention «™«na 

?S^l°?fll''^ particular rdevancc: the claimed inventicn cannot be 
COTLSdercd novel or cannot be coaaiclcrcd to involve an in™tive 
step when the document is taken alone uivojyvc 

*Y- docimient of particular rdcvance: the claimed invention cannot he 
to «vol ve an inventive step when toe doc^af^*^ ^* 
comoined ntth one or more olher such documenia: such .k«- 
being obvious to a person skiUed in the arT^^ combinaaoa 

'&* 'l^>cvmcnt member pf the same patent family 
Date of mailing of the international search report 

0 3 -12- 2002 



Authorized officer 

Hans Nordstrom / MRo 

Telephone No, + 46 8 782 25 00 



INTERNy^^BjAL SEARCH RPPORT 
Information on patent family members 




m 






28/10/02 


Intematioaal application No. 
PCT/SE 02/01426 




Patent document 1 Pijblication 
cited in search report 1 date 


Patent family 
member($) 


Pubfication 
date 


G8 2314300 A 24/12/97 


GB 


9613001 D 


00/00/00 





DE 10010211 Al 22/02/01 DE 20003883 U 17/08/00 

DE 29914637 U 09/12/99 
JP 2000127886 A 09/05/00 



GB 2357467 A 27/06/01 AU 2244801 A 03/07/01 

GB 9930440 D 00/00/00 

WO 0145988 A 28/06/01 



OE 


20015065 


Ul 08/02/01 


OE 


10138546 A 


14/03/02 


US 


6073961 


A 13/06/00 


BR 


9909265 A 


05/12/00 








EP 


1054790 A 


29/11/00 








JP 


2002503581 T 


05/02/02 








US 


6237941 B 


29/05/01 








WQ 


9942333 A 


26/08/99 



Form PCT/ISA/210 (patent family annex) (July 1993) 



INTERNATIONAL SEARCH REPORT 
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Internationa] application No. 
PCT/SE 02/01426 





Form PCT/ISAy210 (continuation of second jheei) (JuJy 1998) 



